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(54) SIGNAL DETECTION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To select and use two operational 
amplifiers without a condition by removing offset voltages of the 
two operational amplifiers used in a differential amplifying 
circuit. 

SOLUTION: This signal detection device includes a differential 
amplifying circuit for the differential amplification of a signal 
applied between two signal input terminals V(+) and V(-), and 
an integration circuit 3 for integrating the output of the 
differential amplifying circuit. The differential amplifying circuit is 
constructed by connecting an output side of a first operational 
amplifier OP1 connected tc one of the signai input terminals V 
(+) and V(-), to an inverting input side of a second operational 
amplifier OP2 connected to the other of the signal input 
terminals V(+) and V(-). Positions of the first and the second 
operational amplifiers OP1, OP2 are transposed at half-period intervals of a predetermined signal so 
that offset voltages thereof cancel each other out in the integration circuit 3. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to amelioration of the signal detection equipment which detects 
the output voltage of a hall device, other voltage signals, etc. 

[Description of the Prior Art] In the watthour meter, the hall device is used as one means to measure power 
(measurement electrical-potential-difference Vx measurement current I). If the field B which is equivalent to 
the measurement current I on the front face of a sink and a hall device 1 in the hole current Ic equivalent to the 
measurement electrical potential difference V is given to the input terminal of a hall device 1 as shown in 
drawing 7 , Hall voltage Vh outputted from a hall device 1 serves as (KxBxIc), and can measure a power value 
from this Hall voltage Vh. Product sensitivity K is a constant which a hall device 1 has. However, an 
unnecessary common mode voltage Vcm and offset voltage Vho are contained in power measurement from a 
hall device 1 at an output. A common mode voltage Vcm hangs the one half of the input resistance Rin of a hall 
device 1 on the hole current Ic, and is contained in the output terminal (V+) of a hall device 1, and an output 
terminal (V-). Offset voltage Vho hangs the unbalance resistance Rho on the hole current Ic, and generates it 
between output terminals (V+) (V-) like Hall voltage Vh. In addition, PI and P2 are volt input terminals with 
which the measurement electrical potential difference V is impressed. When measuring electric energy using a 
hall device 1, in order to remove offset voltage Vho in the latter part, as an amplifying circuit of Hall voltage 
Vh, the integrating circuit 3 for integrating a power value to electric energy is used using the differential 
amplifying circuit 2 (amplification factor A) for removing a common mode voltage Vcm. Since offset voltage 
Vho is the alternating voltage of the same frequency as the measurement electrical potential difference V, by 
finding the integral, positive/negative is offset and it serves as zero. Consequently, Hall voltage Vh which is 
equivalent to electric energy with output voltage Vout' of the integrating circuit 3 shown in the following (1) 
type is detectable. 
Vouf=integral (AxVh) .... (1) 

Although there are some classes of differential amplifying circuit used as an amplifying circuit of a hall device 
output, as shown in drawing^ , in order to suppress the effect of the output resistance of a hall device 1 in the 
case of the differential amplifying circuit by one operational amplifier (operational amplifier) OP, input 
resistance Rl of an operational amplifier OP is made larger than the output resistance of a hall device, and in 
order to obtain an amplification factor A further, it is necessary to make a feedback resister R2 larger than input 
resistance Rl. moreover, output voltage Vout of the operational amplifier OP (differential amplifying circuit) 
shown in the following (2) types ****-- it is superimposed on the offset voltage Vos of the sum total which 
consists of offset voltage Vib by the input offset voltage Vio of an operational amplifier OP, input-bias-current 
Ib+, and lb- in addition to Hall voltage Vh and offset voltage Vho. 
Vout =(R2/R1) (Vh+Vho)+Vos .... (2) 

Therefore, output voltage Vout 1 of an integrating circuit 3 becomes integral {(R2/R1) Vh+Vos}. 
[Problem(s) to be Solved by the Invention] Since Hall voltage Vh turns into a minute electrical potential 
difference in case a light load is measured as a watthour meter, the effect of offset voltage Vos is large, and 
causes an error, therefore, high - in order for the input terminal of an impedance operational amplifier to 
receive, there is also the approach of constituting a differential amplifying circuit with three operational 
amplifiers, but when the number of operational amplifiers increases, since the effect of the part offset voltage 
also becomes large, it is desirable to use the differential amplifying circuit by two necessary minimum 
operational amplifiers, as shown in drawing 9 . in this case, high — since the input terminal of the impedance 
operational amplifiers OP1 and OP2 can receive, the effect of the output resistance of a hall device 1 is 
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suppressed. Moreover, it is good to use the dual operational amplifier which was made on the same pellet and 
guaranteed the tracking property as a drift decreasing method of the offset voltage of an operational amplifier. 
However, this approach for which it depends on selection of an operational amplifier as a response to offset 
voltage Even if it is the drift decreasing method to the last and uses the dual operational amplifier which 
guaranteed the tracking property The input offset voltage Viol of two operational amplifiers OP1 and OP2, and 
Vio2 Since input bias current Ibl and Ib2 does not serve as the equivalent thoroughly, the offset voltage by 
operational amplifiers OP1 and OP2 will remain, as shown in the following (3) types. 
Vout =(l+R2/Rl)(Vh+Vho-Viol +Vio2 ) 
-R2(Ibl-Ib2).... (3) 

Therefore, output voltage Vout 1 of an integrating circuit 3 becomes integral {(1+R2/R1) (Vh-Viol+Vio2) -R2 
(Ibl-Ib2)}. Moreover, the operational amplifiers OP1 and OP2 to be used will be made on the same pellet, will 
have the conditions of the dual operational amplifier which guaranteed the tracking property, and can be applied 
to an operational amplifier at large. 

(The object of invention) The object of this invention is being able to remove the offset voltage of two 
operational amplifiers used for a differential amplifying circuit, and offering the signal detection equipment 
which can carry out the selection activity of this two operational amplifier without conditions moreover. 
[Means for Solving the Problem] In the signal detection equipment which has the differential amplifying circuit 
which carries out the differential amplifier of the signal with which this invention is impressed between two 
signal input terminals in order to attain the above-mentioned object, and the integrating circuit which integrates 
with the output of this differential amplifying circuit While constituting by connecting the output side of the 1st 
operational amplifier connected to the reversal input side of the 2nd operational amplifier by which said 
differential amplifying circuit is connected to one side of said signal input terminal on another side of said 
signal input terminal It is characterized by replacing the location of said 1st operational amplifier and 2nd 
operational amplifier for every half period of a predetermined signal with which the offset voltage of said 1st 
and 2nd operational amplifiers is offset in said integrating circuit. 

[Embodiment of the Invention] Dr awing 1 is drawing showing the configuration of the important section of the 
watthour meter using a hall device which is one gestalt of operation of this invention. In drawing 1 , a hall 
device 1 and an integrating circuit 3 are completely the same as that of what was explained by drawing 7 -9. It 
considers as the differential amplifying circuit which carries out the differential amplifier of Hall voltage Vh 
which a hall device 1 outputs, and the operational amplifiers OP1 and OP2 of two noninverting magnification 
forms are used like what was explained by drawing 9 . The noninverting input edge of an operational amplifier 
OP2 is connected to one output terminal [ of a hall device 1 ] V (+), and (one signal input terminal of = 
differential amplifying circuit), the noninverting input edge of an operational amplifier OP1 is connected to the 
output terminal (signal input terminal of another side of = differential amplifying circuit) of another side of a 
hall device 1, and the output side of an operational amplifier OP1 is conns cte d to the reversal input side of an 
operational amplifier OP2. And the location of operational amplifiers OP1 and OP2 is replaced like drawing 1 
(a) and drawing 1 (b) for every half period of the measurement electrical potential difference V by the analog 
switch AS formed in the input side and output side of operational amplifiers OP1 and OP2, respectively. Output 
voltage Vout of the differential amplifying circuit shown in drawing 9 (3) types - (VTi+Vho-Vio(l+R2/Rl) 
l+Vio2) It is R2 (Ibl-Ib2). Input off SENTTO electrical potential difference Viol of the operational amplifier 
OP1 of the preceding paragraph Minus and input off SENTTO electrical potential difference Vio2 of the latter 
operational amplifier OP2 It is added and forward negative polarity appears reversely in Ibl and Ib2 about input 
bias current similarly. Therefore, when the location of two operational amplifiers OP1 and OP2 is replaced for 
every half period of the measurement electrical potential difference V with an analog switch AS, and the 
condition of drawing 1 (a) and drawing 1 (b) is repeated, and it sees one period of the measurement electrical 
potential difference V, they are each input offset voltage Viol and Vio2. If input bias current Ibl and Ib2 can be 
distributed to positive/negative for every half period and it lets an integrating circuit 3 pass, it will be removed. 
Output voltage Vout of the differential amplifying circuit at this time It is shown by (4) types and (5) types, and 
output voltage Vout 1 of an integrating circuit 3 is shown by (6) types. In addition, it is R1=R3 and R2=R4. 
Vout =(l+R2/Rl)(Vh+Vho-Viol +Vio2 ) 
-R2(Ibl-Ib2) ....(4) 

Vout=(l+R2/Rl)(Vh+Vho+Viol -Vio2 ) 
+ R2(Ibl-Ib2)....(5) 
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Vout'-integral {(1+R2/R1) Vh} .... (6) 

The concrete circuit of an analog switch AS is as being shown in drawing 2 . While connection between output 
terminal [ of a hall device 1 ] V (+) and one noninverting input edge of the operational amplifiers OP1 and OP2 
is switched by the analog switch AS 1, output terminal [ of a hall device 1 ] V (-), any of operational amplifiers 
OP1 and OP2, or connection with the noninverting input edge of another side is switched. While connection 
between one outgoing end of the operational amplifiers OP1 and OP2 and an integrating circuit 3 is switched by 
the analog switch AS 2, the connection between one reversal input edge of the operational amplifiers OP1 and 
OP2 and the node of resistance R3 and R4 is switched, an analog switch AS 3 - either of the operational 
amplifiers OP1 and OP2 » while the connection between the outgoing end of another side and the node of 
resistance Rl and R3 is switched — either of the operational amplifiers OP1 and OP2 — the connection between 
the reversal input edge of another side and the node of resistance Rl and R2 is switched. Since it is necessary to 
synchronize the clock CK for controlling analog switches AS1-AS3 with offset voltage Vho, a zero cross signal 
may be detected using a comparator OP3 from the measurement electrical potential difference V of the same 
frequency as offset voltage Vho, a zero cross signal may be used as a clock CK as it is, and what carried out 
dividing by the frequency divider may be used as a clock CK. The wave of each part of drawing 1 at the time of 
using a zero cross signal as a clock CK as it was is shown in drawing 3 . Since the clock CK reversed in order to 
control analog switches AS1-AS3 is needed, Inverter IV and Buffer BU are arranged in a comparator OP3 or 
the frequency divider latter part. Zener diodes ZD1 and ZD2 are connected with a hall device 1 for protection of 
a comparator OP3. Actuation is explained referring to the wave of each part of drawing 3 . If the field B which 
is equivalent to the measurement current I on the front face of a sink and a hall device 1 in the hole current Ic 
equivalent to the measurement electrical potential difference V is given to the input terminal of a hall device 1, 
Hall voltage Vh outputted from a hall device 1 serves as (KxBxIc), and can measure a power value from this 
Hall voltage Vh. Product sensitivity K is a constant which a hall device 1 has. However, an unnecessary 
common mode voltage Vcm and offset voltage Vho are contained in power measurement from a hall device 1 at 
an output, and these are the things of the same frequency as the measurement electrical potential difference V. 
A common mode voltage Vcm hangs the one half of the input resistance Rin of a hall device 1 on the hole 
current Ic, and is contained in the output terminal (V+) of a hall device 1, and an output terminal (V-). For this 
reason, it is removed by carrying out a differential amplifier. Offset voltage Vho hangs the unbalance resistance 
Rho on the hole current Ic, and generates it between output terminals (V+) (V-) like Hall voltage Vh. Since 
offset voltage Vho is the AC signal of the same frequency as the measurement electrical potential difference V, 
when one period to which the area of positive/negative becomes equal is completed, it is removed in an 
integrating circuit 3. Similarly, they are the input offset voltage Viol of operational amplifiers OP1 and OP2, 
and Vio2. The offset voltage Vosl of the sum total which consists of offset voltage by input bias current Ibl 
and Ib2, and Vos2 Even if it attaches Offset voltage Vosl The value of {-(1+R2/R1) Viol-R2xIbl}, and the 
value of {(1+R2/R1) Viol+R2xIbl } for every half period for alternation Offset voltage Vos2 Since the value of 
{(1+R2/R1) Vio2+R2xIb2} and the value of {-(1+R2/R1) Vio2-R2xIb2} are taken by turns for every half 
period When one period of the clock CK with which operational amplifiers OP1 and OP2 are replaced is 
completed, it is removed in an integrating circuit 3. Therefore, as long as the time of the period of the clock CK 
with which the period and operational amplifiers OP1 and OP2 of offset voltage Vho are replaced 
synchronizing comes and it is carrying out even the synchronization, the timing which detects electric energy 
with the output of an integrating circuit 3 (sampling) may be detected for every period, or it may collect in a 
term what round and it may be detected. Moreover, it may be conditions that a duty ratio is equal, and as long as 
the clock CK with which operational amplifiers OP1 and OP2 are replaced synchronizes with the timing and 
offset voltage Vho which detect electric energy (sampling), a frequency may be quick or may be late. However, 
since it may become that operational amplifiers OP1 and OP2 cannot respond and instability when passing, ** 
and, it needs to be careful. According to dravvjngj, and the operation gestalt of drawing 2 , since the input 
impedance of the differential amplifying circuit by two operational amplifiers OP1 and OP2 is high, it is not 
influenced of the output impedance of the hall device 1 used as the sensing section, and also it is not necessary 
to perform zero adjustment of offset voltage, and can respond also to a drift, and offset voltage can be removed. 
It does not matter in order to distribute offset voltage to positive/negative also as conditions for the operational 
amplifier to be used and to cancel, even if offset voltage is larger than a signal level, and is made on the same 
pellet, and since there are no conditions of the operational amplifier which guaranteed the tracking property, it 
is applicable to an operational amplifier at large. Drawing 4 is drawing which are other gestalten of operation of 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/28/2006 



JP,2000-329801,A [DETAILED DESCRIPTION] 



Page 4 of 4 



this invention and in which showing the configuration of direct-current potential difference signal detection 
equipment. When measuring the potential difference of direct current voltage VI and V2, the differential 
amplifying circuit and integrating circuit which are shown in drawing 1 are used for this operation gestalt. The 
noninverting input edge of an operational amplifier OP2 is connected to one signal input terminal of a 
differential amplifying circuit into which direct current voltage V2 is inputted, the noninverting input edge of an 
operational amplifier OP1 is connected to the signal input terminal of another side of a differential amplifying 
circuit into which direct current voltage VI is inputted, and the output side of an operational amplifier OP1 is 
connected to the reversal input side of an operational amplifier OP2. And the location of operational amplifiers 
OP1 and OP2 is replaced like drawing 4 (a) and drawing 4 (b) for every half period of the clock of a 
predetermined frequency by the analog switch AS formed in the input side and output side of operational 
amplifiers OP1 and OP2, respectively. The location of two operational amplifiers OP1 and OP2 is replaced for 
every half period of a clock with an analog switch AS, and they are drawing 4 (a) and drawing 4 . When the 
condition of (b) is repeated, and it sees one period, they are each input offset voltage Viol and Vio2. If input 
bias current Ibl and Ib2 can be distributed to positive/negative for every half period and it lets an integrating 
circuit 3 pass, it will be removed. Output voltage Vout of the differential amplifying circuit at this time When it 
is shown by (7) types and (8) types and output voltage of an integrating circuit 3 is detected according to this 
period (sampling), output voltage Vout 1 of an integrating circuit 3 is shown by (9) types. In addition, it is 
R1=R3 and R2=R4. 

Vout =-(l+R2/Rl)(Vl-V2+Viol -Vio2 ) 
-R2(Ibl-Ib2)....(7) 
Vout=-(l+R2/Rl)(Vl-V2-Viol +Vio2 ) 
+ R2(Ibl-Ib2).... (8) 

Vouf=integral {- (1+R2/R1) (V1-V2)} .... (9) 

If direct current voltage VI or V2 is grounded, it is also possible to detect the electrical potential difference to a 
gland. The concrete circuit of an analog switch AS is as being shown in drawing 5 . Although most is the same 
as that of drawing 2 , what carried out dividing of the clock from a crystal oscillator 4 in the frequency divider 5 
is used as a clock CK which controls analog switches AS1-AS3. If operational amplifiers OP1 and OP2 are 
replaced with the quick clock CK, dividing will be performed because it may become that operational 
amplifiers OP1 and OP2 cannot respond and instability. Actuation is explained referring to the wave of each 
part of drawing 6 . If direct current voltage VI is impressed to the noninverting input edge of either of the 
operational amplifiers OP1 and OP2 and direct current voltage V2 is impressed to the noninverting input edge 
of another side of the operational amplifiers OP1 and OP2, from this differential amplifying circuit, {- 
(1+R2/R1) (V1-V2)} will be outputted about the potential difference (V1-V2). the offset voltage Vosl of 
operational amplifiers OP1 and OP2, and Vos2 ******** ~ offset voltage Vosl The value of {-(1+R2/R1) 
Viol-R2xIbl}, and the value of {(1+R2/R1) Viol+R2xIbl} for every half period of Clock CK for alternation 
Offset voltage Vos2 Since the value of {(1+R2/R1) Vio2+R2xIb2} and the value of {-(1+R2/R1) Vio2- 
R2xlb2} are taken by turns for every half period of Clock CK When one period of the clock CK with which 
operational amplifiers OP1 and OP2 are replaced is completed, it is removed in an integrating circuit 3. 
[Effect of the Invention] According to this invention, by the differential amplifying circuit which carries out the 
differential amplifier of the signal impressed between two signal input terminals, and the integrating circuit 
which integrates with the output of this differential amplifying circuit, as explained above, when detecting a 
signal, the offset voltage of two operational amplifiers used for a differential amplifying circuit can be removed, 
and, moreover, the selection activity of this two operational amplifier can be carried out without conditions. 



[Translation done.] 
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